Correlation between severity of mucopolysaccharidoses and combination of the residual enzyme activity and efficiency of glycosaminoglycan synthesis.
To develop a method for prediction of severity and clinical course of mucopolysaccharidoses (MPS), a group of inherited metabolic diseases. Various biochemical and clinical parameters (including estimation of the level of clinical severity, presence of specific mutations, residual enzyme activity, urinary glycosaminoglycan (GAG) excretion, storage of GAG in fibroblasts and efficiency of GAG synthesis) of patients suffering from MPS types II, IIIA and IIIB were determined. Correlations between genetic, biochemical and clinical parameters were tested. We found that efficiency of GAG synthesis may contribute to the level of severity of MPS. It appears that (i) combination of low or average efficiency of GAG synthesis and the presence of residual activity of the enzyme is responsible for an attenuated phenotype, (ii) a lack of detectable residual enzyme activity causes a severe phenotype, irrespective of the efficiency of GAG synthesis and (iii) high efficiency of GAG synthesis leads to a severe phenotype, even if residual enzyme activity is detected. This correlation was found to be valid in 15 out of 17 patients tested. Analysis of efficiency of GAG synthesis and residual activity of the enzyme may be considered for prediction of severity of MPS patients' clinical phenotypes.